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1. Introduction

Thank you for choosing ProtaSteel — Steel detailing & connection creation module of the ProtaStructure
suite. The main steel model must be created in ProtaStructure. The model can be exported & opened in
ProtaSteel seamlessly. In ProtaSteel, you can :

e Model ancillary/secondary steel members such as roof purlins, girts, sag rods, staircase, etc.

e Adjust members to final positions for accurate detailing

e Create and design steel connections

e Create any steel connections manually, save them macro library and re-use them at similar

nodes.

e Produce engineering drawings of the steel structure and connections
e Sharing the 3D model created with other BIM platform such as Tekla Structures.

Before you proceed, it is highly recommended you go through ProtaStructure Quick Start Guide as
knowledge of the fundamentals of ProtaStructure is required.

This Quick Start Guide aims to get you up and running quickly. You should be able to learn the
fundamentals of ProtaSteel in approximately 2 hours by following this simple guide.

2. Exporting model to ProtaSteel

A sample steel model is already created & installed in default installation folder of ProtaStructure. We
will now open the model, run analysis & export to ProtaSteel :

» Start ProtaStructure and the Open Project dialog will appear.
Select & open project “Quick_Start Steel_Complete”
Go to Analysis =2 Building Analysis

Go to Analysis tab = Tick Building Analysis = Start

vV V V V

Close the Building Analysis menu
> Go to Steel Design (top menu) =2 Load ProtaSteel

ProtaSteel will start and load the project model. ProtaSteel model is created in subfolder “ProtaSteel” in
the project folder.
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S PROTA

3. User Interface

The various components of ProtaSteel user interface are as shown below:

| File tools |Frame tools| | Manual Detailing| |Connection Macrosl ISecondary Macros |
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Default views are created under the Views folder in the Explorer pane in the left pane. By the default the
views created are 3D view & plan view of each stories. Double-click on the desired view to access it.

The graphical editor supports multiple windows; you can open as many windows as you desire.
Modelling can be done both on the plan view as well as the 3D View.

- a2 b —
Frame Creation Tool == €1 ¥ R C &

In ProtaSteel, you can only create joist, purlin, girt, stair member, eaves beam & sag rods. Main
members such as beam, column & brace must be created in ProtaStructure.

Manual Detailing Tool 4 4LO@% IS 2

These are secondary detailing tools such as weld creation, section plate creation, element cutting &
trimming & profile adjustments.

Connections Macros I. I. [j | Il ”. | |r n B ”- m u H ﬂ | ¥ | I g ’ | 1-1'

These are all the steel connections creation tools, eg. gusset plate, fin plate, haunch, splice etc.

Tip : If you hover the mouse cursor over any icons, a tooltip will appear with detail explanation on how
to use it. By right-clicking on the macro icon, you can set the default parameters that will be used each
time itis run.
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4. Zoom & Pan Methods
The view manipulation is similar to ProtaStructure. You will find it easiest to use the mouse wheel to:

Zoom in —scroll your mouse wheel up

Zoom out —scroll mouse wheel down

Pan (move) — hold down the middle mouse wheel and drag
Rotate — Right click & drag

The following keyboard shortcut keys are useful :

Zoom All —Home key - Zoom so that all content is visible in the viewport

Origin of Interest — F9 key -> Select an origin of interest by clicking on any node or any
object (such as bolt or plate). The model will then rotate around the selected
point.

5. Selection Methods

» Left-click on the entity to select the entity.

» To select multiple entities, hold down CTRL key while you pick them

You can drag with the mouse to access further selection options:

» Drag from left to right to create a rectangular box. When you release the mouse button, all
entities completely contained within the box will be selected

» Drag from right to left similarly and all the entities that are contained within the box and which
cross it boundaries will be selected

» To deselect all entities, left-click on any empty space anywhere in the viewport.

6. Views & View Settings

By default, the 3D view general is created & shown when you open the project. The plan of each storey
is also created.

Explorer x The views are shown under the View folder in the left Explorer pane.
= @g“‘;n y » Double-click on the desired view in the left-hand Explorer pane to open it.
1 1ew
<7 (Storey F) You can open as many views that you like.
& (Storey 1)
47 [Storey 2)
View Maoger » Double-click on Views will open the View Manager where you can
o — quickly :
o = e Open aview
e Close aview
e Delete a View
e Display the View Properties
0K Cancel Delete View
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If you have multiple views opened, you can manage them, e.g, fit them into the screen by going to
Windows (top menu) - Tile Horizontal / Tile Vertical / Cascade.

You can change the Object Draw Mode by going to Views (top menu) = Object Draw Modes

Objects Draw Modes ) solid The shortcut icon can also be found on the right-

a Contour Solid hand most vertical toolbars &~

() Wireframe >  Press Alt + D continuously will cycle through
™\ Line the draw modes.

7. Creating new Views

New views can be created by going to Views = Create View

Edit Modeling Drawings & Reports Tools Windows Help

Set View Filter x>z
i Set View Properties gz->y
% Auto Set Limits N yz->x

Reset View to Original Position

L, by Two Points
[] Set Coordinate System to View | = v oweret

y! by Three Points

View Tools » ) .
L, Create Coordinate System by Three Points

Let us create a new sectional view along grid 3 :
» Go to Views = Create Views = By Two Points
» Click two points to define a plane = the view will be created as shown below

Tip: A white line arrow will appear once
the mouse cursor hovers on 2™ point.
This white line indicates the direction of
viewing. In this case, the above view is
looking into the building.

Note : The sectional view is actually created from the same 3D model but viewed from a different camera
angle or orientation. Changes made to the active view are automatically reflected in all other views. The
extent, boundary and objects to display can be set via View Properties.

ProtaSteel 2021 - Quick Start Guide 7
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To access the View Properties:

>

Y

>

Double-click anywhere on the new view = The View Properties will appear

View Properties X
Ratation -
View Name Angle Around X |U fet
—_ Angle Around Y IU Drawing Settingsl
ave
Angle Around 2 IU
Up+) 1000
[v Draw Coordinate System
100
Down () d Projection Clipping
MinX 0 & Ortho " Enabled
e [07 " Perspective " Disabled
]
Miny 0 Filter Poirt Mode Fiter Grid Mods
(" 2D Last Posttions " Unlimited Up/Down
0 Appl
Max Y ¢ 2D Definition Positions " Pass Always R
I'—lli"DE'Wn Method | Partial :lv I " 3D Positions & Nomal Cancel

Give the view a new name “Axis 3”

Change the Up(+) & Down (-ve) to 1000mm & -1000mm respectively

This means that the view will only show elements 1m into & out of the plane. This will make the
view less cluttered as elements along other grids will be hidden. If zero values are entered, then
it will be unlimited.

Up-Down Method :

- Partial : Any element that exists partially within the set extents will be shown
- Full : Only elements that exist fully within the set extents will be shown

Click OK to close the dialog & view will be updated.

Any sectional view is inherently a 3D view, hence you can still rotate the view.

>

>
>

>

Right-click & drag to rotate the Axis 3 view

Notice that only members within the 1 m extent is shown.

Go to View Properties again

Change the Up-Down method in View properties to FULL = Apply
Notice all the beams out of the plane of Axis 3 will hidden.

Press F4 to restore lookup (i.e. restore to original viewing direction)

Important : You must give the view a new name and check / tick “Save” to ensure the view is saved.
Only saved views can be used to generate drawings in the drawing module.

8. \Visibility & Selectability

You can control what objects are visible and selectable by assessing the Drawing Settings dialog :

>

Pick Drawing Settings in View Properties dialog

View Properties X
Ratation Fil
View Name |ELeSl] Angle Around X IJS —
& Save Angle Around Y IU I Drawing Settings |I
1

Angle Around Z |-1 25
100N
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Drawing Settings e
. . =
Visibility [ EI Save Save bz Delete > AIternathEIy’ CIICk on the "
Selectabily | <] | Save | Savess| Deis Visibility/Selectability icon “... =
Visibiity & Selectabilty | in the middle toolbar <,
)
Visibility  Selectability Visibility  Selectability > Tufn Off the Grids & POintS ‘\.\-‘
Grid 2 2 Plates v v T
Poirt = = Bolts v v » Apply & see effect =
Jaint 2 2 Bolt Holes Ir2 &
: » Go back & turn them back on 1
Profile v I~ ‘Welds 2 v
= W~ AR 4 You can Save these different settings as Q
Frofle Pais id different name to quickly re-use them. v
Macro Symbol v r2 o .
= = = The shortcuts to visibility / selectability =
. . . X
Solids = v objects are in the middle toolbar. =
Construction Line v v )

Macros

Most of the icons in ProtaSteel such as purlins, sag rods, girts & connections are called “macros”. A
macro is generally defined as a shortcut tool that specifies how a certain input sequence will result in a
desired output according to a defined procedure. The instruction on how to use each macro is shown in
the tooltip if you hover the mouse cursor over the icon.

Before creating the element using the macro, you can set the macro settings, e.g. member profile,
plate offsets, bolts, etc. by right-clicking on the macro icon which will bring up the Macro dialog.

Once a macro is clicked, the mouse cursor will change to the hand icon @ meaning that it is waiting

for object(s) selection or crosshair * meaning it is waiting for point selection. Perform the required
action(s) to get the desired result, as stated in the tooltip.

The macro will remain activated; you can continue use the macro without having to click on the
macro icon again.

Once you have finished, you must press ESC to cancel & stop the macro. The mouse cursor will
change back to default arrow R (selection mode).

After creating the elements in a group such as the purlins, each element will have its individual
properties; which can be changed by double-clicking on it = this will bring up the Element dialog.
However, all the elements are still associated with the macro & can be changed in a group.

This can be done by selecting the macro sign BR & then press ENTER will bring up the macro dialog.
After making the changes, clicking Apply will apply to all the elements associated with the macro.
Clicking Get will set it default for this macro for this and future projects.

If you have problems selecting the macro sign, you can select any element or component of the
macro (e.g. a plate of a connection) then press “M” - this will select the macro = followed by
ENTER which will expose the Macro dialog.

You can select all the elements associated with the macro by selecting the macro sign or an element
of the macro - press “CTRL + M”.

You can also delete all the elements & components of a macro by selecting the macro sign & then
press DELETE.

It is highly recommended you review settings of the macro before executing it.

ProtaSteel 2021 - Quick Start Guide 9
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Confirmation

Filter

7
30 Fiting Macro " Do you want to delete selected macro defaults?

3D Fitting Macro
Anchar Bar

Anchor Balt
#pex Haunch Connection Macra Evet Hayir

Apex Truzs Guszet Connection Macra

Baze Plate Connection Macra Without D esign
Batten Plate Connection Macm

Beam Guszet Splice Macm

Beam ta Beam Angle Cleat Connection Macm
Beam to Beam End Plate Connection Macro
Beam to Beam Fixed Connection Macmo

Beam to Column End Plate Connection Macio
Beam to W all Connection Macho

Bolted Gusset Plate Connection Macro

Copy Manager Macro

Corner Bolted Gusset Plate Connection Macio
Corner Stiffener Macro

Corner welded Gusset Plate Connection Macio
Direct Welding Connection Macro

Eaves Beam Connection Macro

Eaves Beam Macro

Embedded Steel Macro

End Plate Detaill Connection Macro

Exrtended End Plate Connection Macro

Fin Plate Connection Macro

Fitting Connection Macro

Flange Plate Moment Connection Macro

Floor Macra

Folded Plate

Hand Rail Macno

H.andR ail Cornection Macmno

Haunch Connection Macmo
InteliConnect
M atal Macro

Reload Selected (1] Macro Defaults |

I Clear Selected (1] Macro Defaults I Cloze

10. Insert Sag rods

In ProtaStructure, the main steel members are modelled & designed; usually omitting the minor or non-
structural members to keep the model size manageable & efficient. After the model is transferred to
ProtaSteel, you might then want to add ancillary steel members such as sag rods.

We will insert some sag rods between the girts along axis 3 :
» Double-click on 3D View in the Explorer pane to go to the default 3D view

» Key in the offsets 50mm & Number of Intervals = 3 (as shown below)
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Sag Rod Macro X
o © select Profile - O
1 Profile ‘ Macro Flasel'
@I | Profiles Geometric
| [50 &L, L Profies Profile Mame D10
& u U Profiles Type Round Bar Profiles
: . -4 Round Bar Profiles Family D 54)
E- D(54)
D
Height o _____|
 J I'J1E\ ‘width 10
Web Thickness ]
Flange Thickness 0
@ o0
@ D25 Radius 1 0
@ 030 Radius 2 0
@ 03 Radius 3 0
@ pa0 Slope ]
-4 D45 Centroid Dist 22 0
@ 050 Centroid Dist.33 0
-@ D55 - 0
@ &0 0
- DE5
@ o
@ o5
@ oa0
@ 035
@ 0
@ 035
! @ 010
O Round Tube Frofiles
0 Sauare Tube Profiles
dl &2 & T T Profiles
I Select I Cancel Refiesh »
Number of \ntewal.l
Interval Distances |
(e.g d1 d2 ... or n1*d1 n27d2...) '7
—
ok | Apy | ce | Cancel |

» Untick the diagonal so that it will not be included
» Choose the section profile by clicking on “...” (as shown above) 2 Pick Round Bar D10 - Select
>

Pick Get to make these input
the default from now on 2 OK

» Left-click on the Sag Rod icon =

Notice the cursor turn to a hand icon @ meaning that it
is waiting for required element selection action(s).

> 1 — Left-click on bottommost girt
> 2 — Left-click on topmost girt
» Right-click 2 Sag Rods will be inserted

» Insert sag rods for another panel between grid B, C & D
using the same steps above, i.e. start by picking the
bottommost girt (no need to pick the sag rod icon
again)

» Once complete, press ESC to cancel the Sag Rod macro
action.

. Notice the cursor changes back to default arrow k.

Each sag rod has its individual properties & can be selected, deleted or changed.

> Double-clicking it will reveal its properties.

All the sag rods are represented by the macro sign - They can be changed in a group by selecting this
macro sign > press “Enter” as stated previously.

ProtaSteel 2021 - Quick Start Guide 11
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You can use Sag Rod Connection or Sag Rod Holes macros to create connections to sag rods and
girts/purlins.
11. Adjustment of members by creating points

In ProtaSteel, you might also want to adjust the position of members that are not exactly at the correct
position, i.e. fine-tuning of final member positions for detailing purposes.

In ProtaStructure, all the braces inserted will join at the top of beams instead at the middle (centroid) of
the beam. This is because the analytical position of any beam in elevation is at the top of the beam.

» Double-click on previously created Axis 3 view in the Explorer pane
» Zoom in to the location of the diagonal braces between grid C & D

As you can see, the diagonal bracings are connected to the
top of the beam. It is more accurate for the bracings to join
at the middle of the beam.

To do that, we must create a point (or node) in the middle
of the beam.

With the point created, we can then move the ends of the
bracing to this point.

TIP : Press Alt + D continuously will cycle through the
draw modes.

» Press Alt + D until you see the outline of
members only (wireframe mode)
> Click “Create Dividing Points” icon " at
the right-hand tool bar
i | » 1 — Click top point of the beam

» 2 - Click bottom point of the beam

|

A new point “+” is created as shown in the
left figure.

» Press ESC to stop the function

ProtaSteel 2021 - Quick Start Guide 12
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» Click Adjust Profile Manually icon 7 in
the top menu toolbars

> 1 — Select the diagonal top bracing
> 2 - Click on existing end point

> 3 - Click on the new point

The brace end will be shifted to the new
point.

» Repeat the above Step 1 to 3 for the other
bottom diagonal brace.

The final positions of the diagonal braces are

as shown in the left figure.

» Double-click on PS View 1 in the Explorer
pane to go to the 3D view.

» Zoom in the same location & check the
diagonal braces final positions to ensure
they are correct.

12. Adjustment of members orientation & coordinates

All member position & orientation can also be changed without creating new points. We will make such
minor adjustments to some of the floor braces:

> Double-click on Storey 1 view to open that view

> Right-click & drag to rotate it a 3D view

» Zoom to the joint GL 2/B-C where the secondary, main beam & 2 horizontal “L” brace meet
>

Press F9 & click on the joint to set it as point of interest so that rotation is about this point

ProtaSteel 2021 - Quick Start Guide 13
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Notice L braces orientation is not symmetrical with the other. We will rotate the brace so that flange of
the brace is aligned with the flange of the beam.

» Select the brace

» Press Ctrl + Q to rotate it until the correct
orientation is achieved as shown in the left figure

» Repeat for the other brace

The braces are coming in too close to the secondary
beam. We can shift it slightly away.

» Press Ctrl + W to offset the brace horizontally until it
is farthest away from the secondary beam

> Repeat for the other brace

There is still a problem in the vertical position of the brace as it is too close to the top of the beams. Usually
braces are connected to the middle of the beam so transfer of force is to the centroid of the members
and there will less clashes in the connection. Minor shift in the vertical alignment can be done by pressing

Profile ID: 621 X ‘ . .
Geometry |§sr\e|alDel\niliﬂm| Detailing Dalimitims| > DOUbIe-CIICk on the rlght L brace
Profile Properties dialog allows you to change :
Profle Mame L BS4E546 I [Nomal ]

Profile /Section type by picking “...”

Height (h) Width (b) Web Th. (s]  Flange Th. (1)
[65 [e5 [6 [6

Alignment (Out of Plane, In-plane, Rotation)

I |aehmAETr1arw B lmg:’;* ' e Offsets Start & End
gz [Miade Ctrl+E =] [14512 d-/ fg e Draw Frame Coordinate System
Botatian T ctrl+R =] [ - » Change Frame Coordinate System to For Analysis & design 2
i Start Offset  End Offset Apply
) E E j‘ Notice 3 arrows showing local axis appear at the frame end. Red
el ] 100 o] arrow = x-axis; Green arrow is y-axis; Blue arrow is z-axis.
L 0 9
If the axes is not visible, please ALT+D to change to Wireframe
Draw Frame Coordinate System I IFul Analysis & Design I ;I
» Enter z Start & End Offset to 100 mm = Apply
Start Joint 260 End Joint 238 Length 5265.216
» Check the 3D view to ensure brace is moved down
Tk ]  Awb | SelesDelaa Concel » Repeat for the other brace (-100mm) - OK to exit

ProtaSteel 2021 - Quick Start Guide 14
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Ctrl + W. However, if you try this you will find that the offsets are too small. Further detail adjustment can
be done by exposing the Profile properties.

Preserve constructive changes during model re-import

In the General Definitions tab, the option “Preserve constructive changes during model re-import” is
by default checked.

Profile ID: 722 X Th ” th b ff t d t t
GeometwDe'amngDa"hiliom IS WIll preserve the membper orfset agjustents (e.g.
member position & orietation) made in ProtaSteel during
Hame ‘:‘:"zc'”tam'mg —~ subsequent re-import from ProtaStructure. During the
Type H.Brace . . . . .
ot o 5 next import, the import log file will show a warning :
Usage [structural Steel = Imported Frame's ID in *.cdf file[xxx]: Frame is locked. Therefore,
Discipline [Structural Steel 1 . .
in plane, out of plane and start/end offsets were not applied.
Color I Use custom color
I Ignore the above warning if you want the member offsets
Annatation E =l to be retained in ProtaSteel.
[~ Format Name for Welded Profiles
UssiDelned 1. | If this option is unticked (disabled), offsets done in
2 ProtaSteel will be discarded during the next re-import
3] from ProtaStructure.
II7 Preserve constructive changes during model re-import I

13. Steel Connections

Once we have finalized position of the steel members, we can start “connecting” the steel members, i.e.
create connections. Connections can be created in two ways:

1. Automatically using the connection macros
2. Manually by using the Plates, Bolts, Welds & Cuts commands

The automatic connection macros will automatically create the appropriate connection. If there are
internal forces transferred from ProtaStructure, they will be automatically taken in the connection design.

Detail design check is performed for the following connections in accordance to EuroCode 3, AISC (LRFD),
AISC (ASD), BS5950 :

e Beam to Beam Connections: End Plate, Stiffened End Plate, Fin Plate

e Beam to Column Connections: End Plate, Stiffened End Plate, Fin Plate
e Beam to Beam End Plate Connection

e Haunch Connection

e Direct Welding Connection

e Simple Base Plate Connection

e Flange Plate Moment Connection

e Extended End Plate Connection

e Bolted Gusset Plate Connection

e Corner Bolted Gusset Plate Connection

ProtaSteel 2021 - Quick Start Guide 15
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e Welded Gusset Plate Connection

e Corner Welded Gusset Plate Connection

e Truss Seating Connection
For the above connections, detail design report can be produced which includes both geometric checks
and capacity checks. In addition, intermediate calculations, references to the appropriate clauses of the
design code, and corresponding equation are shown for easy checking.

Basic material capacity checks are performed for the following for the standard connections :
e All Bolted & welded gusset plate
e Purlin & Girt

e Splice connections
e Flange Plate Moment connections

For the above connections, the following basic material strength checks are performed:
e Plate bearing check
e Bolt shear & Bolt tension check
e Weld stress check
e Plate tension & plate bending check

The above are basic checks and not clause by clause code specific checks. No design report can be
produced. You are advised to perform your own additional calculation checks if required.

The force used in the automatic connections are obtained from the higher of the two values :

1. The critical design forces of the connected members imported from ProtaStructure
2. User-defined Capacity Ratio in the Profile Properties > Detailing Definitions.
Capacity Ratio = Design Force / Maximum Member Capacity (equal less than 1)
This is to prevent unrealistic design when the design forces are very small or negligible.

For example, in determination of the number of bolts for a simple beam to beam fin plate :

e The critical design shear imported from ProtaStructure is 30 kN. This requires 1 number of bolts.

e The Shear Capacity Ratio of the beam is set to 0.3. This works out to be 100 kN which requires 2
number of bolts.

e The final design shear force used is 100kN and hence 2 number of bolts is chosen.

There is no check or design at all for the following connections: Haunch Connection, Apex Haunch
Connection, Direct Welding Connection, Base Plate Without Design, Eaves Beam Connection, Profile Fit
Connection, Sag Rod Connection & Sag Rod Holes, Welded Pipe Connection, Beam to Wall Connection,
Apex Truss Gusset Connection & Truss End Plate With Gusset Plate Connection.

Before performing connection design, we should customize the default design parameter :
» Go to File > Settings > Project Preferences
» Ensure that Design Standards for Connections is set to EC3
» General Overdesign Factor for Connections = 1

This means that the connections will generally design for 100% of the member capacity. This setting
works in combination with capacity ratios of the connecting members (changed via Profile dialog 2>

ProtaSteel 2021 - Quick Start Guide 16
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Detailing Definitions). The Capacity Ratio is automatically calculated = Design force divided by the
actual capacity of the member. Hence, Capacity Ratio x Overdesign Factor = Final Factor.

» For example, under Steel Detailing ensure the following

e Plates : Preferred Plate Material = S355
e Bolts : Preferred Bolt Material = Class 8.8
e General Weld : Preferred Weld Material = Class 42

> Apply 2 OK

14. Base Plate Connection HE ML
In order to create a base plate connection to columns, we can use the base plate macros. There are two
base plate macros in ProtaSteel for creating the base plate connection.
e Base Plate Connection (without design)
e Simple Base Plate Connection (with design)
In ProtaSteel, restraints are indicated with the ball and cubic objects in green. If the connection is

defined as moment connection in ProtaStructure, it is shown with ball+cubic object. If the connection is

designed as a pinned connection, it is shown with only a ball object.

Simple
Moment .
) Connection
Connection

Using with “Base Plate (without design) Macro”, all types are created.

» Select the “Base Plate Connection Macro”

» Select the column.

» The connection is created under of column.

Base Plate Connection Macro Withaut Design Properties for Maere ID: 8298 %
Figura ] Flates | weids | Jekde | | Stesikey| | Desion | Mecia Precets |

9 Creste P shlfner 32 e pisce.

Eerdedd P2 Gillen

I~ GrouHoe: Evchuded P Stlensr:

[ 2oy ol Carcel
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Pinned connections can be created by the “Simple Base Plate Macro”. This macro can design and create

calculation report. All parameters can be changed in macro properties.

> Select the “Simple Base Plate Connection Macro”
» Select the column.
» The connection is created under of column.

15. Fin Plate Connection [-

We will create a fin plate connection between the adjacent main & primary beam joint.
» Right-click of the Fin Connection macro [=
The Fin Plate Macro dialog will appear which allows you to customize the connections.
> Go to the Design Tab & ensure the following :
e Design Standard = EC3
Note : Slip Coefficient is blank & hence will follow the Project Preferences = Bolts settings
> Pick Get to make it default settings for this connection type for all projects from now on.

» Zoom GL 2/B-C to the previous joint where the secondary, main beam & 2 “L” brace meet.

Profile ID: 297 [ProtaStructure ID: 1810] X .
Gecmety | Genera Devions [DeaingDetions | anapse | » Double-click on the secondary beam
Parert D eceFembeins | >IN Profile Properties, go to Detailing
eremna Definitions tab
Drawing Group |0 [~ Forced to be main part
Pref Start Number  ActualNumber Last Nunberng The Capacity Ratio defaults to 0.3 for this beam.
Part |F ‘1 |I] Never . . H
sty F P Neve This will be used to calculate the minimum
design shear used for the connection.
Adjustment / Connections
Shear Capaciy Ralio__[03 tuie Capaciy Rt [00001 The Analysis tab shows the geometric properties
Behave s [Nore =] of the member.
Drawings
[ Exclude From Dimensioning [ Do Mot Annotate > Apply 9 OK

Important Note : The capacity ratio works in combination with General Overdesign factor for
Connections (in Project Preference). Hence, Capacity Ratio x Overdesign Factor = Final Factor.
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We will now insert a fin plate connection at the primary &
secondary beam joint.

» Pick Fin Plate Connection h

» 1 — Pick the main beam

> 2 — Pick the secondary beam

> Right-click 3 times

A fin plate connection will be created.

We will now insert corner bolted gusset plate for the L
brace that uses the beam fin plate as boundary.

> Pick Corner Bolted Gusset Plate Connection 2 |
» 1 — Pick the main beam
» 2 — Pick the brace

> 3 — Pick the blue fin plate

The connection is created. Repeat the same for the other

Tip :
*+ The connection consists of plates, bolts & welds. Each element has its individual properties &
can be selected, deleted or changed. Double-clicking it will reveal the element properties.

«+ The entire connection is represented by the macro sign . Double-clicking on it will bring out
the Macro dialog box where the entire connection can be changed.

% Itis highly recommended you review settings of the connection macro before executing it.
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S PROTA

We will create Beam to Beam End Plate Connection between the main & secondary beam.

» Zoom to the adjacent joint GL 2/B-C where the secondary & main beam meet

» Pick Stiffened End Plate Connection In

» 1 — Pick the main beam

» 2 — Pick the secondary beam

The connection is created. This maybe a more
preferable in terms of load transfer & ease of
assembly & construction.

17. Haunch Connection W

We will create a haunch connection between the column and beam at GL B/2.

Haunch Macg x
Fule1| Bolts | Welds | Stfferwer / Plates | Stiffener / Welds | Macio Preset |

7 One Bolt on Top

i

—

Comer Stifener Parameters

I Adjust Cokame Top Level

[™ Sloped stifeners

[¥ Use single plate instead of stiffener A
[ Create Comer Stiffener

!F Adjust Total Length of End Plate

>

Right click on the Haunch Connection
icon W

In Haunch Macro, go to Figure 2 tab

Ensure that all the end plates A,B,C & D is
checked

Apply =2 OK to exit

o | oy Get Cancel

1

| )

We will now insert the haunch connection.

> Pick Haunch Connection W

» 1 — Pick the column

» 2 — Pick the beam

The connection is created. The blue transparent box is the
cut object. This can be turn on/off in Visibility dialog.

» Repeat the same for the other end of beam to column

ProtaSteel 2021 - Quick Start Guide
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18. Stiffened End Plate Connection I®

We will create a stiffened end plate connection at the column beam joint at grid C/3.

» Double-click on Axis 3 view to open view

A\

Zoom in the joint where the column, beam & 2
diagonal braces meet at grid C/3

Press F9 on this joint to set the point of interest

Rotate the view slightly about this joint

Pick Stiffened end plate connection icon 1=

YV VYV V VY

1 — Pick the column

2 — Pick the beam

Y VY

Right-click = Connection is created

19. Corner Bolted Gusset Plate Connection 2 |

We will connect the diagonal brace at the same joint. There is problem because the existing connection
is getting in the way, i.e. we cannot connect the diagonal brace directly to the column due to the top
stiffener plate. This can be solved by using the Corner Bolted Gusset Plate Connection.

> Rotate the view around so the connection is not
obstructed by the girt

» Pick Corner Bolted Gusset Plate Connection z |

» 1 — Pick the column
» 2 — Pick the top brace

> 3 —Pick top orange plate

A logical & constructible gusset plate connection will
be created joining the top plate of the previous
connection.
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20. Bolted Gusset Plate Connection e

For the bottom brace, it is a slightly different situation as the brace should connect to the bottom of the
beam flange directly. Hence, we should use the Bolted Gusset Plate Connection.

> Rotate the view around the connection so you are
viewing the bottom of the brace

Pick Bolted Gusset Plate Connection m

1 — pick the beam

YV V V

2 — Pick the bottom brace
> Right-click

A logical & constructible gusset plate connection will be
created joining the bottom flange of the beam.

» Press ESC to cancel the macro

Let’s push back & shorten the green gusset plate so that it ends exactly at the beam end for
constructability.

» Select connection macro by selecting the macro sign BR > Press Enter

> Alternatively select the gusset plate > press “M” > Press Enter (wait for the macro dialog)

Bolted Gusset Plate Macro for Macro D : 1243 X

Figure | Parts | Secondary 1 | Secondary2| Secondary 3| Secondary 4| SecondarySl Secondary El Welds1 | W’elds2| Design Parametersl Macr Presetl

N ¥ e T

Profile Priority I
¥ Corves Hull
Q I 1, U, Box Connection Styl [V Symmetic Gusset on Equal ngles
& Aul & ful ¥ Pull wieb members to out of web
* Auto * Auto
Connection Place Flip %irtual Profil
™ Single Gusset " Rectangular Gusset Cluelitalioic
" Double Gusset © Mormal Gusset
ok Apply | Get | Cancel | [~ Open LU or Box Settings

» Enter 25mm in the above plate set-back value = Apply

You can see the plate is shortened and the stiffener plate is added.
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e This is more constructible because the
gusset plate & stiffenner can be assembled
off-site as part of the beam assembly.

e The previous stiffened end plates will be
part of the column assembly.

e Hence, when the column & beam are
brought to site, it’s easy & quick to install &
“connect” them together.

21. Splice Connection &

Splice connection must first be inserted in a column or beam in ProtaStructure. For this model a splice
connection has been inserted at the corner column at GL D/3 at 800mm above the 1 Storey.

» Zoom the corner column at GL D/3, slightly above
Storey 1

Notice the column is broken into 2 separate elements as a
column splice was created in ProtaStructure.

» Pick Splice Connection 8
> 1 —Pick the top column

» 2 — Pick the bottom column

The column splice connection is added.

» Press ESC to cancel the macro

e The green color bolts are called Workshop Bolt. These bolts are pre-installed in workshop before
being brought to site.

e The orange bolts represent the bolts to be assemble on site.
The above setting & other bolt parameters can be viewed & changed in the Bolt Group property :

» Double-click on any of the bolt = Bolt Group property will appear

» Go to Settings 2 tab = Assembly Location = two choices are in the dropdown menu :
e  Workshop
e Site
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22. Truss End Plate With Gusset Plate

Truss End Plate with Gusset Plate connection macro creates a connection between a column and
secondary trusses with gusset & end plates. Let us focus on the truss by creating a new view along axis A.

» Go to Views 2 Create Views = By Two Points

» Click two points along Axis A 2 the view will be created as shown below

» Double-click anywhere on the new view = The View Properties will appear

View Properties w
Riotation .
View Name Angle Around X |D ter
Angle AroundY |0 ; :
¥ Save ngle Aroun | Drawing Settings
Angle Around 2 |0
Up[+] 1000

|v Draw Coardinate System

Down [-) -1000

Projection Clipping

Minimurn 0 = Ortho " Enabled

5 (o o

Maximum |0 r— Perspective Disabled

Minmumy [0 Filter Point Mode Filter Grid Mode
" 2D Last Positions ¢ Unlimited Up/Down

Magimum |0 . . Apply
(& 2D Definition Positions " Pass Always

I Up-Down Method Full - II ") 30 Postions (= Nowmal Cancel

Give the view a new name “Axis A”

Change the Up-Down method in View properties to FULL = Apply

Zoom to the left side of the truss (Axis A/1)

Press F9 & click on the top of the column node to set it as point of interest & rotation

Y V V V
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» Pick Truss End Plate with Gusset Plate N
» 1 — Pick the main column

> 2 — Pick the top chord

> 3 — Pick the diagonal

» Right-click to end & create the connection
> 4 — Pick the main column

» 5 — pick the bottom chord

» Right-click to end & create the connection

The two connections are created as shown.

23. Welded Pipe Connection (info only)

Welded pipe connection macro can be used to connect tube profiles.

» Click on Welded Pipe Profile macro i

» 1 —Select the main top member

> 2 + 3 —Select the secondary profile, e.g. diagonal
and vertical element.

» Right-click to end & create the connection

Profiles are automatically cut & trimmed around the
joint.

24. Beam to (RC) Wall/Column Connection (info only)

This connection macro creates & designs an embedded steel connection between a steel beam and a
concrete wall or column. The steel member must be perpendicular to the reinforced concrete surface. It
is important to have enough space on the concrete surface, else the macro will not work.

[=

Click on Beam to Wall Connection macro

1 — Select the concrete wall or column

2 Select the steel beam

YV V V V

Right-click to end & create the connection
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25. Intelliconnect For Fully Automated Steel Connection Design

IntelliConnect automatically assesses joints to your preferences, batch creates and designs steel
connections. It covers a wide range of simple, moment, splice and weld connections. It considers
constructability by intelligently arranging and configuring all the components of the connections without
user intervention. This results in huge improvement in productivity as it minimizes time required to
manually create & correct these connections.

IntelliConnect Flaor Wizarct x

Which type of simple connections do you want to use for bracings?

Frevious Met Aun

Why use IntelliConnect?

Advanced steel detailing software typically create connections automatically between two elements by
applying certain rules, i.e. “Rule based joints”. These rules normally include items such as names of the
profiles, the existence of moment releases or lack thereof, the loads in the elements and approach
conditions (whether the secondary is approaching the main from the flange side or the web side) etc.

Figure 1 Figure 2

While this feature of “Rule based joints” is beneficial in simple cases where the main and the secondary
(incoming profile) are the only two profiles present at a joint (see Figure 1 above), it fails to deliver for
complex joints when more than two elements meet at the same joint (see Figure 2) :

@

% For complex joints, applying a blind “Rule based joint” would create a huge number of clashes,
resulting in wasted & unproductive time in manual amendments.

ProtaSteel 2021 - Quick Start Guide 26



S PROTA

R/

*»  “Rule based joints” will not have the intelligence to
“auto-shift” the secondary member slightly to facilitate a
connection. Such requirements are commonplace in steel
detailing when incoming members need to be shifted
slightly to avoid clashes and make erection possible.

+» Atypical example (see Figure 3) would be the need to
shift the horizontal bracing in flooring systems away from
the beam-beam intersection points to avoid clashes with
connection plate.

R/

< “Rule based Joints” typically do not combine incoming
elements to create a single common connection if the
situation demands it.

% For example (see Figure 4), two horizontal braces will
connect to the same point separately, creating a clash
between the gusset plates, rather than using a single
common gusset plate.

IntelliConnect is an advanced technology which attempts to address these issues which are common in
building detailing. IntelliConnect automatically determines which connection type is more appropriate
for the selected profiles by checking their type, location and orientation. It automatically alters
connection parameters if necessary, and creates a feasible & practicle connection.

IntelliConnect Scope

IntelliConnect can automatically create connections for various types of elements and profiles.

IntelliConnect can provide solution for 36 different
cases grouped in 9 categories. These categories can

be listed as follows:
e  Splice connections
e  Batten plate connections
e  Sagrod connections

e  Vertical bracing connections

ProtaSteel 2021 - Quick Start Guide
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Truss connections
Purlin and girt connections

Floor beam connections (with horizontal bracing
connections if there are any)

Beam — Column connections (with horizontal and
vertical bracings if there are any)

Base plate connections (with vertical bracings if
there are any)

These includes “simple cases”, e.g. where there are only 2 primary elements and “complex cases” where
more elements meet at the same node.

Cases covered

The following “Simple Cases” are covered by IntelliConnect :

1.
2.
3.

9.

Splice connection (Supports whatever profiles are supported by the Splice macro)

Column Base plate with no incoming vertical bracing. (The column needs to be an | section)

A single beam framing into a main beam. The Beams can be | or channel profiles. The type of
beam to beam connection can be any one of the following 1) The Stiffend end plate connection.
2) The Fin plate connection 3) The beam to beam end plate connection.

A single beam framing into a column. The profiles may be | or channel profiles. The type of beam
to beam connection can be any one of the following 1) The Stiffend end plate connection. 2) The
Fin plate connection 3) The beam to beam end plate connection.

A single horizontal brace framing into a beam. The horizontal brace may be any profile
supported by the Bolted gusset or welded gusset macros)

A single vertical brace framing into a column. The vertical brace may be any profile supported by
the bolted gusset or welded gusset macros.

A single purlin sitting on a beam or truss element. The type of connection may be any
connection supported by the Purlin/Girt macro

A single girt framing into a column. The type of connection may be any connection supported by
the Purlin/Girt macro

Creation of batten plates on twin profiles.

10. Connection of a single purlin passing continuously over a truss top chord or roof beam

The following complex cases are covered by IntelliConnect :

1.
2.

Nowu s

Two horizontal braces framing into a beam (from any side — web or flange)

Two vertical braces framing into a column (from any side — web or flange)

Truss connecting with more than one truss secondary framing into the truss top or bottom
chord.

Two purlins sitting on a truss top chord or a roof beam

Two girts framing into a column (either colinear or one from each orthogonal direction )

Two floor beams framing into a main beam from opposite sides

Combinations of floor beams and horizontal braces framing into each other at the same point
from both sides
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8. Up to 4 beams framing into a column (two from flange side and two from the web side)
9. Combination of beams and vertical braces framing into a column

As far as limitations on profile types and connection types are concerned, the same limitations given in
the simple cases apply.

How to use

The following is the summary of how to use Intelliconnect :

R/

% The user will first select a single or multiple nodes which holds the information of all elements
meeting at a single point.

% After which the user simply right clicks and goes into the IntelliConnect context sensitive menu and
select the type of connections to create.

% For some IntelliConnect connections however the user needs to select frames and not nodes (e.g.
simple cases 9 and 10 stated previously)

%+ Intelliconnect will use its “internal classifying algorithm” to connect as many of the nodes selected
by the user as possible.

% However, if it encounters a case which is not supported, it will either partially connect the node or
leave it completely unconnected.

A detail report will automatically be displayed listing nodes that are successfully connected or failed
to connect.

+* Intelliconnect Node Control tool is an interactive navigator to browse & examine points that

partially connected or not connected; so the user can connect / correct them manually.

Purlin Example

> Select the nodes (joints) of the steel structure where you wish to create connection

Joints are shown as blue dots at the end of the member. For simplicity, you can click and drag a box to
select all members which will then also select the nodes.

For illustration purpose, we will create the purlin connections based on the Quick Start Guide Steel
model.

» Go to the 3D View

> Select all the truss members and purlins by left-click a drag a box around them

Iz Measure Distance Alt+R Create Purlin Connections
Measure Angle Create Girt Connections
Create Sag Rod Connections
Cony . Create Batten Plates
£opy Specel < Create Stringer Holes
Move Create Splice Connections
Move Special r Create Base Plate Connections

Match Elements Create Bracing Connections

Delete Del Create Truss Connections
Create Floor Beam Connections

Clash Check
Set Work Plane . Create Column/Beam Connections
Create Views > Clear Node Informations

B CrsteDrawing: 3

» Right-click = IntelliConnect = Pick Create Purlin Connection

ProtaSteel 2021 - Quick Start Guide 29



S PROTA

IntelliConnect Purlin Wizard X IntelliConnect Purlin Wizard %
Which type of connection do you want to use? X
General Options
¥ Apply Offset for End Purline
e
® ®
[P
S
@ Angle Type € Folded Plate Type € Bracket Type
Angle Type Options
Maximum Angle Leg Length
 Bracket Type Without Cut  Same Profile Type  Auto
Profile Name : EI
| nea |[Anm ] Previous | Nest | Run |

> In the Purlin Wizard, choose the preferred type of connection

A\

For this example, choose “Angle Type” & “Reversed Cleat”
> Input further parameters in the next wizard dialog = Run

e Max Angle Leg Length or profile can be specified

» AutoConnectlog text file will open = Review its contents as it lists all the connections that are
successfully / unsuccessfully created

E AutoConnectlog.txt - Notepad - O

File Edit Format View Help
Connecting Nodes started at 16:08:56

11 Node 61@ by CASE @5:Purlins and Girts...Done
11 Node 620 by CASE @5:Purlins and Girts...Done
11 Node 514 by CASE 87:Top or Bottom Truss Chord...Done
i1 Node 506 by CASE 87:Top or Bottom Truss Chord...Done

Connecting Nodes finished at 16:08:56

FREOF tvis T O owr

Beam — Column — Brace Example

For illustration purpose, we will auto create a beam — column — brace connection based on the Quick
Start Guide Steel model.

» Go to Storey 1 view = Select the all the column and beam joints along axis 2
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Create Purlin Connections
Create Girt Connections

Create Sag Rod Connections
Create Splice Connections
Create Base Plate Connections
Create Bracing Connections
Create Truss Connections
Create Floor Beam Connections

Create Column/Beam Connections

» Right-click = IntelliConnect = Pick Create Column/Beam Connection

Where there is multiple possible connection configuration, the subsequent dialog allows you to choose
which connection type to consider and it’s priority.

IntedliConnect Beam-Column Wizard

['4

Haunch Connection Macio

‘Which type of fixed connections do you want to use?

Flange Plate Moment Connection Macio

P4

i Evended End Plats Conection Macro____|

Divect Weldng Conrection Macio

Fised Connection Priorty List

Haunch Connection Maci

o
Extended End Plate Connection Macro

[

Which type of simple connections do you wantto use?

Stifened End Plate Cannection Macio

IntelliConnect Beam-Column Wizard

Fin Plste Connection Macro

Beam to Column End Plate Connection Macro

Simpie Connection Friody List
Stifened End Plate Connecion Macio
Fin Plate Conneclion Macro

[

| Lsee )]

|

preveus || wee || pun

» Pick the connection types to consider = Adjust the priority using up/down arrow = Next

The relevant bracing shifting, bracing connection & haunch connecting settings will appear next

» Make desired adjustment = Run = Then connections will be created
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IntelliConnect Beam-Calumn Wizard x

Bracing Shifting Settings Bracing Connection Seftings

I~ Never Shit [ Assign matensls sccordng to mamn membes

Shilt Increment [~ Tiy to make bracing connections without gusets
Memmshi: | ™ Conider beams as bracings f asial capaciy is higher than
e A - P Gussot Flate Tickness

Haunch Connection Macro Setlings

I~ Put Erection Stub

IntelliConnect and Connection Ordering

Although detailing order often depends on the structure itself, it is usually better to start from large
connections to small ones. The connection order depends on the size and shape of the structure. For
example, for the high-rise buildings, starting the connection process from the bottom is more useful.
Most structures will have similar, symmetrical or identical axes. Whether you use IntelliConnect or not,
it is a good practice to finish the frame connections first.

In a typical warehouse structure with truss, the recommended connection order is given below :

7
L4

Splice connections (Columns, Beams and Truss members)

R/
0.0

Truss connections

7
L4

Apex connections

7
L4

Truss top and bottom chord connections to columns

R/
0.0

Base plate connections

7
L4

Manual (User defined) connections (User defined connections can be saved for later use and
repeatedly used for similar joints)

7
L4

Connections of the compression members located between the column or truss system.

R/
0.0

Vertical and roof bracing connections

R/
0.0

Purlin or girt connections

K/
L4

Sag Rod Connections

7
°n

Batten Plate Connections

For building type multi-story structures, the recommended order to use IntelliConnect is given below;
+ Splice Connections
«» Beam-to-column connections (Moment connections first)

% Beam-to-Beam connections
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*» Horizontal bracing connections

«* Base Plate Connections

*

% Vertical bracing connections
«»  Purlin, sag rods and batten plate connections
When working with IntelliConnect, it may be necessary to change the order for two reasons:

*» The IntelliConnect operates on a joint. All connections on this joint are simultaneously taken
into account. For instance, in the case of column-beam connection (beams connecting to both
sides of the column) with vertical bracing , Intelliconnect will try to create all connections at the
same time to prevent clashing by making use of common parts. That will change the detailing
order.

+» Since IntelliConnect operates on a joint, it is unclear whether the other joints are too close or
too far away. If the members or joints are close enough to collide with each other,
IntelliConnect may face conflict problems. In this case, the Clash Check command can be used to
detect collisions. IntelliConnect can run with the user's requested order so that it does not use
the connection information of other joints

In summary, connection design should be initiated from the main connections. IntelliConnect can be
triggered on grid and storey basis. The girt, purlin and sag rod connections can follow. Batten plate
connections should be created finally.
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26. Connection Design Reports

ProtaSteel can create design check reports for the following connections in accordance to EuroCode3,
AISC (LRFD), AISC (ASD), BS5950:

Beam to Beam Connections: End Plate, Stiffened End Plate, Fin Plate
Beam to Column Connections: End Plate, Stiffened End Plate, Fin Plate
Beam to Beam End Plate Connection

Haunch Connection

Direct Welding Connection

Simple Base Plate Connection

Flange Plate Moment Connection

Extended End Plate Connection

Bolted Gusset Plate Connection

Corner Bolted Gusset Plate Connection

Welded Gusset Plate Connection

Corner Welded Gusset Plate Connection

ProtaSteel can’t create any calculation check for the below connection types.

Base Plate Connection

Eaves Beam Connection

Fitting Connection

Sag Rod Connection

Purlin and Girt Connection
Splice Connection

Welded Pipe Connection

Apex Haunch Connection

Apex Truss Gusset Connection
Truss End Plate with Gusset Plate
Batten Plate Connection
Stiffened Web Opening
Multiple Stiffened Web Opening
Beam to Wall Connection
Embedded Plate Connection
Manual Connections

Reports include both geometric checks and capacity checks. In addition, intermediate calculations,
references to the appropriate clauses of the design code, and corresponding equation are displayed for
easy checking.
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" Bolt Checks
21Feh19
PrOtaSteelh FinPhate £C3 2:55:28 P Using elastic bolt analysis for plate
_ Buit fu. BOCL00 WP
Flate f, 255,00 WFg
Fx E.58 KN
e Fy 250 kN
7] .58 kNm
Harlzontal force f, {2,2) B0 RN
Vertical foree f, (1,1 175 kN
Resuitant force f (1.1 B33 kN
& Harizontal farce f, (2,21 1372 8N
wl vertical force f, (2.1 LTSRN
/! _ Resuitant farce f(2,1) 13.IFEN
“ Zingle balt shear resistance TTABKN 2 View 13.35kN 5.78 EC31-BT3.4
Buit fu. BOCL00 WP a, fus A
v Fepa =
[rpr—— Four 125 LU
e
Balt bearing reststance 11430 kN 2 Vigeo 1335 kN 853 EC3 LB TIA
Bait diameter 150 mm
Thickness B0 mm
Connection Info . Bait . BO0.00 MFa F kyap fidt
Connection Name = FinPlate Vour Las hRd —T i
Macra iD= 5825 ¥ 355.00 WFg e
Design Standard = EC3 ! 510,00 $Fa
supported Beam Salt group external tearing top) BAEEkH = Vi 175 kH 4837 EC3 1B T34
ua
Marks 3/ Sectice = 250XITSEL Grades 533 Simpie bolt tearkng resistance B8 kN
he 2eeamm Sootrad.«  13.0mm fy= 25500 M 3alt group extemal tearing right) BAERKN 2 Vig 13.28kN [FEE] EC3 LB TIA
b= 1750mm Area= 55891 mm’ fus 510.00 MPa
e 110mm tpan= 471m twe T0mm Sngle balt tearkng resistance BLER RN

The reports can be created on demand in rich text format (RTF). Design Status colors can be seen on model
view before report creation. To show the utilization ratio of the connection visually:

» Go to View (top menu) - Connection Design Ratio Coloring

The connection will color coded : = Not checked/designed; Green = Pass; Red = Fail.

To check the connection & generate the report :

» Select the connection by any of these methods :
e Select the connection macro sign

e Select any component of the connection (eg. a
plate or a bot) = then press “M”

e left click and drag a window enclosing the entire
connection

TIP : Hold down CTRL to multiple select

» Right-Click = Connection Design Reports (or Go to Drawings & Report (top menu) = Connection
Reports) = Select the desired report :

e Show Connection Report = Show connection report of selected macro (s)

o Default Connection Report - Create connection report according to project preference

e EC3 /BS5950 / AISC_LFRD /AISC_ASD Connection Report - Create connection report for the
selected code

27. Connection Design Summary Table

Connection design summary table presents details about selected connection macros. The summary
table shows the “Frame Id”, profile types of macro dependents, connection type, capacity ratio of
connection, design status according to capacity ratio and whether design report of connection is
created.
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> Select one or more connection macro
If no macro is selected, the table will show all supported macros in the model

» Go to Drawings & Reports (top menu) - Connection Reports = Connection Design Summary

Table
EN

= @ =4

Frame Profiles Macro IDs C""{E“’" Capacity Deaign Design Report |~
ﬁﬁ‘ééfﬁi T very 10809 0.041 <1 Pass

15‘_@&;;"' IPE160 - LBOX8 8894 0.011<1 Pass

1C3-1B1 | HE200A - IPE240 10647 Conpiauneh, 15=1 Fail
1B9-1B10S | IPE160-IPE100 8837 on Plate 13=1 Fail

i IPE240 - L80X8 9308 0.012<1 Pass

1&%&,;;1 IPE240 - LBOX8 8544 0.012 <1 Pass

15’_;&,]‘;1 IPE240 - L80X8 9286 0.012<1 Pass

1&%&,;;1 IPE240 - LBOX8 8647 0.012<1 Pass

15’_@&;;3 IPE160 - LBOXS 8975 0.009 < 1 Pass

1&%5;;}3 IPE240 - LBOX8 8514 0.008 < 1 Pass

15‘_@&;;3 IPE160 - LBOX8 8941 0.018 <1 Pass

\Leoxa | IPE240-L80X8 2617 0.018<1 Pass .

The top icons from left to right :

<+ Update > Refreshes the table

+» Show in Model 2 Locate & zoom in the selected macro in the model view. Double-clicking on
any row will also perform the same function.

<+ Create Report = Create the connection design report of the selected macro. Hold down CTRL
key to multiple select.

+* Open Report = Open the selected design report

If the connection fails, change the macro properties. When the connection parameters are enough, the
connection check again and color will be in green.

28. Collision / Clash Checks

Prior to creating detail general arrangement drawings, it is recommended that a collision check be
performed for all elements. The collision check shows elements which are clashing or overlapping :

»  Select all or some elements of the model
»  Go to Tools (top menu) = Diagnostic Tools = Clash Check

»  Alternatively, right click on the model screen and pick Clash Check
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As a result, the clashing elements will be left selected (in red). Generally, collision occurs when two or
more elements overlap each other. It usually occurs when connections are not made yet. For example,
before the haunch connection was made, the beam end flange & web plate is overlapping into the

column (as shown below).

13 Select Origin of Interest  F9.

@ Show Selecteds

B Measure Distance AR+R
Measure Angle

Copy

Copy Special

Move

Move Special

Match Elements

D Del
@e »

Create Views

IntelliConnect
Create Drawings

') Selection

B
»
»
Draw Type »
»
=3 Frames »

If a Clash Check is performed by selecting both the elements, they will remain selected after the check.

29. Audit Model

Before creating detail drawings, it is important to determine errors and inconsistencies that may exist in
the model. This function will perform several model tests, such as duplicate points :

» Goto Tools (top menu) =2 Diagnostic Tools = Audit Model

>  Select the checks desired 2 Run Test

@ Audit Detailing (0 object(s) failed..) = ] X
Detailing Tests |

v Consistency in between objects
V' Check Geometric Consistency
¥ Macios

! Profiles

v/ Bolts

vl Plates

vl Cuts

v Welds

v/ Rebars

v Solid

¥ Object List Relations

! Numbering Data

Consistency in between objects I

v Fixerors
¥ Delete Duplicate Points
[~ Delete Free Points

=)

Filtering
|~ Modified After :
I~ Modified Before :

v Show Warnings

[01dan14 ~| [12:0000-+

04-Sep-18 v] 3:42:46 1=+

Run Test (CTRL + Enter)

Audit Detaling Resuits | Grouped Resuls |

Model Name: Quick_Start_Guide_Steel_Complete_2_sp4
Audit detailing performed in 04-Sep-18 3:43:10 PM

Testing objects from beginning up to 04-Sep-18 3:43:10 PM
Testing Consistency: 730 object(s) are checked...

Testing Geometric Consistency: 624 object(s) are checked...
Testing Plates: 17 object(s) are checked...|

Testing Duplicate Plates: 17 object(s) are checked...

Testing Welds: 32 object(s) are checked...

Testing Bolts: 14 object(s) are checked...

Testing Macros: 5 object(s) are checked...

Testing Cuts: 0 object(s) are checked...

Testing Rebars: 0 object(s) are checked...

Testing Generic Solids: 0 object(s) are checked...

Testing Numbering Data: 158 object(s) are checked...
Testing Profiles: 141 object(s) are checked...

Testing Duplicate, Overlapping or Close Profiles: 141 object(s) are checked...
0 object(s) failed...

0 object(s) raised warning...

Select Elements Reported as ERROR Save Report

Select ALL Reported Elements

Select Elements Reported as WARNING Close

You can select the object(s) specified in the result report and automatically navigate to it in the model.

30. Detail tem Manager =

The Detail ltem Manager creates and manages detail items such as the connections. We can use this
function to create exploded drawings of the connection with different views & detail information such

as dimensions, location of bolts, welds, etc.

ProtaSteel 2021 - Quick Start Guide

37



S PROTA

» Zoom into the connection that we have created at
Grid C

» Click & drag a window to select all components of
the connections, including all the plate, bolts &
welds

» Pick Detail Item Manager =2

The Detail tem Manager dialog will appear.

In the Detail tem Manager :
™ ok » Type the name “Conl” at the bottom
» Pick Add - Con 1 will be added

» Pick Select Objects

> Select the beam, the column & the 2
g braces
[~ Bottom - —

ofiser [10 > Right'CIiCk

I Don't Use Yiew Mames in Drawings

The moment we do so, a “3D detail box”

appears around the connection in the 3D view
I SEIEclpraclsll Change Bow | Change Coor | FiterBox | Restore Fter | (as shown bE|OW)

Conl Add IHemove Fenarne Close |

Detail ltem Manager: ID[1267] *

I~ Back

3 Front 0
| BT Right [ A [

Offset: 100

[~ Don't Use Yiew Names in Drawings

Salectl]h\au:lsl Change Box | Change Coor | Filter Box | Restore Filter |
Add F\amnvel Rename Close

This box controls the various directional views that we want to show in the drawings. The view is shown
in 3 colors, red, blue and green. Each color has a front & back view. Hence there is a total of 6 possible

ProtaSteel 2021 - Quick Start Guide 38



S PROTA

views. The view names can be changed — so if the top of the connection is not the actual top, change
the name manully.

>
>

>
>

>

For this connection, pick Front & Right only

Pick Filter Box to show only the connection elements (Restore Filter will restore all elements)

Click on “+” icon to add a 3D view of the connection (if desired)

Close to save & exit the dialog

Repeat the same steps for the Splice Connection at corner column at GL D/3

For practice purposes, we can similarly insert connection box on the connections we have previously
created in Story 1. The summary of steps are :

>
>
>

Y V V VY

>

Open the view that is most suitable to insert the connection, try Storey 1 view
Zoom into connection

Click & drag a window to select all components of the connections, including all the plates &
bolts

Pick Detail Item Manager &0

Add the connection name

Click Select Objects & pick all the members of the connection
Tick the desired view direction box

Close the dialog

We have completed the connections and are now ready to generate the drawings.
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31. Preparing Engineering Drawings

ProtaSteel has a powerful tool to prepare engineering drawings — it’s simply called the “Drawing
module”. The drawings are based on the views prepared in the modelling module. The steps are

summarized as below :

» Create the desired Views in main modelling view.

» Ensure the orientation of the view you want to use in the drawing is correct as the drawing
module will automatically use the latest views.
e Double-click on Axis 3 view = Press F4 to reset the view to default

e Double-click on Storey 1 view = Press F4 to reset the view to default

» Create any detail views such as connection details using Detail Item Manager

» Start the Drawing module by double-clicking Drawings in the Explorer pane (Ctrl + D)

32. Drawing Module

In the Drawing Module, the same views that was shown in the main model will be duplicated under the
Explorer > Modelling Views :

e 3D View — 3D view of the model

e Storey F — foundation plan view (STOO in ProtaStructure)
e Storey 1 —Storey 1 plan view as defined in ProtaStructure
e Storey 2 — Storey 2 plan view as defined in ProtaStructure
e Axis 3 — New view along Axis 3

e Axis A — New view along Axis A

If you do not have the same views, please close the drawing module to return to the main model &
create the view as outlined in previous sections.

33. Creating Drawings via Drawing Manager

» Double-click on Drawing Manager (or F6)

The Drawing Manager is where you can start a new drawing. The sample plan drawings of foundation,
Storey 1 & Storey 2 are already created & listed.

& Drawings Manager - [m] X
[ [ I = d—= FF=AF F F]
MName ‘ Dimensions | Type | Status: | State | Need | Issued | Flag | Drawn Marks I Open Drawing(s) I
O [stoeyF) 40 Landscape  Hot Assigned Closed N K Close Drawingle]
O A0 Landscape | Not Assigned v
O (Storey 2) A0 Landscape Mot Assigned Closed N = 1 Modify Fields

= o —

The View Manager allows you to manage the drawings :

> Select Storey 1 > Open Drawing
» Alternatively, simply double-click on Storey 1 to open it

» Close the Drawing Manager & review the drawing
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The outermost brown line is the Drawing Border (A0 size). The size & other settings of the drawing can

be changed by :

» Double-click on any empty space within the drawing border to access the Drawing Properties

S PROTA

Drawing Border

Viewport Border

Drawing Properties
D:2

ViewName Storey 1 Plar|
Pint Avcafech] 11189 841
Margins (mm) ~ Left Right
5 N3
Top Bottom
5 N3
Type Not Assigned |
Paper Size Oriertation
AD > | € Portrait

[~ Draw Paper Boundary
(printer, DXF)

@ Landscape
" Manual

X

Created By [a
Creation Date  17-Nov-17

ApprovedBy |8

spproved Date | 17-Hov17 ~|
[~ Issued

[12:00:00am

Issued Date ‘W‘ Nov-17 ]

Fommwork State

& Nomal " Fieeze

Last Printed On N7A
Drawing State

 Nomal " Freeze

Macros

¥ Flag

[1200004M

" Broken

r

IEustc-m " |Euslom " |Cuslom LE) |

Index Date |Descvnpl:on |5vgn
0 17-Nov-17 6:10:13 P

oK Cancel

Documents Properties will appear where the
following can be changed:

Drawing Name

Print Area & Margin

Paper Size & Orientation

Created, Approve by, Approved Date
Document State : Normal / Freeze / Broken

The inner dotted blue line is the Viewport border which is directly linked to the view :

» Place the mouse cursor at the lower-right corner = cursor will change to resize g

Click & drag to resize & ensure all the elements is visible

>
» Place the mouse cursor at the boundary line =2 click & drag to move the position of the region
>

Double-click any place within the Viewport to access the Viewport Properties

Note : Region has been renamed Viewport in current release
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Region Property Editor x
General |LaheISenings} Detalling | Filtering | Presets |

Unique D : 2

Name ||5[E-lEjJ 1 F’Iani

Modeling View!D  |713

Modelling View Namel[sw'ey 1

Bounday |25.508,9.395 / 433155677042

Scale EI

Mov¥ MovY [-10000 h 2500
o o [0

Rotations

II IDraw Mode: |Hidden Line hd
L

- - [ Use bolt faces for HLR
__FitSettings | [ js Collapsed

ReImport Al Enabled [
e-Imporl
45 mm|

Min. Collapse Size

Import (Update) gn None Collapse Area [ .
ze
0K I Apply I Set as Default | Cancel

Region Property Editor X
General [Label Settings | Detaling | Fitering | Presets |

Label Position

» (»] ¢ | Dffsetto Right (mm.) |0
Offset to Down [mm.] |0

-~ I [ Locate Outside

Name Text Settings
Font |calibri I Change I
Scale Text Settings

Font |Arial I Change I

Cancel

Set as Default

S PROTA

Veiwport Proper Editor dialog will appear. In the General tab,
the following can be changed :

e Name of the region

e Scale

e MovX, Mov Y : Coordinates of view

e Rotation : States the rotation angle

e Drawing Mode : Line/All Visible/Hidden Line/Full Dashed

» Change the Name to Storey 1 Plan

» Change Scale to 25

» Change Draw Mode to Hidden Line = Apply
The drawing will be updated to scale & hidden line.

» Pick Fit to auto fit all the elements & the new title

» Go to Label Settings tab

The Label Settings dialog allow you to change :
e Label Position
e Offsets
e Name & Scale Text Settings

» Pick Locate Outside so the label will be place outside the
region border

Tick Write next to Name & Scale Text Settings

Pick Change under Name Text Settings

Change Name Text Height to 10mm = OK

Change Scale Text Height to 10mm - OK = Apply

Notice that the name & scale appears larger in the drawing.

>
>
>
>

Region Property Editor x

General | Label Settings | Detaiing | Filtering | Presets |

ILlp[+] [5°°| | Down (500 |
Minx |0 Maxx |0
Minv |0 Mary |0

Up-Down Method Partial :I'

Filker Point Mode:

" 2D Last Position

& 2D Definition Position
3D

Grid Fiter Mode

" Unlimited Up/Down
(¢ Pass Always

" Nomal

I Filter Settings I |

Apply ‘ SatasDefauIll Cancel |

ProtaSteel 2021 - Quick Start Guide

» Go to Filtering tab

The options here controls what is shown in the drawing :
e Up (+) & Down (-) filters objects in & out of the paper
e Min X & Max X filters objects in the X plan direction
e MinY & Max Y filters objects in the Y plan direction
e Up-Down Method :
- Partial : Any element that exists partially within the above
extents will be shown
- Full : Only elements that exist fully within the above extents
will be shown
o Filtering Settings — expose more filter options

» Change Up(+) to +500 & Down (-) to -500 > Apply 2>
Girts disappears as they are placed slightly above the
floor level

» Pick Filter Settings
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Cancel

34. Profile Annotation

Filter Options x
[ =] | save | Savess | Deleo Filter Options enable advance filtering :
General | Obiect Types| -F'N:'Vi|= Flate | Solid | Macra | .
‘ - e General : Steel, Concrete, Unique ID, etc
Profile|Ds T
Profle Name I~ | e Object types : Grid, Profile, Joint, Weld, etc
Types r | Profiles ~ BeamGroup [~ |¥ Column A .
L] Profiec A oo e Profile : Columns, Beams, Brace, etc
["] Round Tube Frofiles []¥.Brace
Square Tube Profiles [ Eirl_ .
Thoies  Fuin e Plate : Plate IDs, Types & Usage
Eﬁ‘l:tﬂl!ﬂ\la Profiles v || Stinger .
Mawial I [TST E Lot tacing e Solid & Macro
a1 oo
e LT > Go to Profile tab
5] 5 Tovs amLeg .
—Eggg  Tone: Dagir > Tick Column, Beam, H. Brace
IE=0 v 2l i ¥ . .
Prefix Stat Mo Actual Number > Pick OK to exit
Part r ‘ I I
fetm) | I I This ensures that only column, beam and
Stuctural Profiles | Show Al - .
‘ horizontal elements are shown.

Clear Filter Values

We now add steel profile annotation, i.e. show the member sizes. Firstly, we should select the members
we want to annotate. To select the members easily, we can control what elements is selectable:

=]
» Click on Selectability icon & at the top menu (or View = Selectability Settings) to access the
Drawing Options dialog

Drawing Options

Visibiity  Selectabiity | Snaps |

™ Wiewports

Iv Frames

W Joints

>

» Untick Vie

what is shown

This prevents you from selecting the region border.
The same options are available in Visibility tab which controls

wport > OK

in the drawing.

ARC

In the drawing, left click & drag a box around all the steel members to select them

> Right-click on Profile Annotation icon & to access the Annotation Settings

The settings here controls how steel members are
annotated (labelled) :

The various type of annotations are listed in the table
Click & drag any annotation name into the box which
also defines the position of the annotation

Click and drag Profiles, Material & User Defined
3in the box

Click Annotation Settings to view or change the
text settings :

Font type & size

Format or style of the annotations

Y

Change the Text Height to 7 mm
Click Apply & Create Annotations

Frame Annotation Settings X
[ Clear Al
1o Material Lamda Ratio
[Profile Name Name Shear Ratio
Single Profile Name Special ID Deflection Ratio
IActual Assembly No Design Restriction Design Ratio=x+y+2z=DR
(Actual Assembly No (b/h) Critical Design Combo User Defined 1
(Actual Assembly No (b/h)cm N User Defined 2
|Actual Assembly No (H=) M22 user Defined 3
lActual Assembly No (H=)cm M33
Main Actual Part No Critical Ratio
fActual Part No Stress Ratio
Clear Profile Name Clear Clear
User Defined 3
Clear Clear Clear
oK | I Apply & Create Annotations || Cancel | Amosion seting: |
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The annotations are added next to all steel members as shown below.

Notes :
UB 250X125X25 S355 1B6

+» Alternatively, click OK to exit the Frame
Annotation dialog = Select elements = Left-

click on the Profile Annotation icon =
¢ User Defined 3 is ProtaStructure member labels
such as 1B1, 1C1

% The annotation position can be moved by left
click & drag

+» Annotations can be deleted using Delete key

UB 200X150X30 S355 1B9

UB 200X150X30 S355 1B8

@
w0
T
o
w
e}
o
>
wn
o
—
x
(=3
)
o~
m
2

}_'1-%
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

—_ LB 250X120X20 8305185

< Annotation text size, font height, etc can be
changed by selecting them = ENTER >
Annotation Text Property Editor

35. Dimension

4] “« . . . . .
Dimension tools == I1s can be used to insert dimensions in the drawing.

» Zoom in the top around primary beam along
axis D

Click Horizontal Dimension =

> Left click on the 1° point & then the 2™ point
between the points to be dimensioned.

Y

|
» Move the mouser cursor away to the right '

Notice the dimension is shown dynamically.

> Left click on the 3™ point & then the 4" point
» Move the mouse cursor to the exact position where you want the text to be placed
» Right-click to confirm & create the dimensions

The dimensions will be created as shown below.

|
UB 250X1 25X2§ S355 1B6
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36. Creating Connection Detail

Let us now create a new connection drawing for the connection we created along Grid 3.

» Double-click on Drawings Manager (or F6)

» Pick Create Drawing = Create Drawing Dialog will appear

Create New Drawing x
Name [Conneclion Ais 3
Paper Size [Al j
Orientation [ Landscape j

IETT T CI S teel Connection Detail A
0K | Cancel |

Name it “Connection Axis 3”
Change the Paper Size to A1 = Orientation = Landscape

Pick Drawing Type = Steel Connection Detail

YV V V V

Pick OK = The drawing will be created & automatically opened

» Close the Drawing Manager dialog (Pick OK if prompted to save)

The drawing “Connection Axis 3” will be opened and brought to focus. The drawing is empty & we will
insert the required view into the drawing.

> Right-click on Axis 3 View = Create Viewport

Explorer x| @

! Drawings Manager (FE)
=7 Modeling Views

-2 3D View

7 (Storey F)

e [Storep 1)

7 (Storey 2)

=7 Opent |§reute\ﬁewpoﬂ|

B (Sorey T

The view region will be inserted but region may not be positioned correctly. Let us move it within the
drawing border. In order do this, we need to be able to select the blue region border.

=]
» Click on Selectability icon & at the top menu to access the Drawing Options dialog

Drawing Options
Visbilty  Selectabilty | Snaps | > Tick Viewport 2 OK
» Click & drag the viewport into the Drawing

Sheet
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Viewport Property Editor X
General | Label Settings | Detaling Presets |
1
Up(+) [500 Down () [50d |
Minx  [367.733 Maxx  [367.733
Miny  [363.475 MaxY  [363.475
UpDown Method ~ [Partial =

Fiter Point Mode:

€ 2D Last Position

" 2D Definition Position
@« 3D

G Fiter Mode

& Unlimited Up/Down
€ Pass Always

" Normal

Filter Settings ‘

0k | Apply | etas Defut | Cancel

S PROTA

» Double-click on the region to access the
Viewport Property Editor

» Scale can be change but let’s leave it as
default

» Go Filtering tab = change Up = 500 &
Down = -500

» OK to close the dialog

Notice there is a circle around the connection
—this is directly linked to the connection box
created in the main model.

» Right-click on Connection Detail Drawing macro icon &

In this dialog you can set the details of the connection drawing such as the scale and Annotation

Connection Detail Drawing Macro

General | Annotation & Display Settings |

Detail View Scale =
Profile Drawing Preset |

¥ Draw Boxes

[V Use View Based Annotations

I Annotate General Arangement Drawing

I~ Annotate Out of Plane Profiles in General Arrangement Drawing

Viewport Label Font | [ Wiite Viewport Label
Scale LabelFont | ¥ Wiite Scale Label

Section Label Set etl | Sample,B.C..

Macro Presets

=]

Load | Save | Savess | Delete |

Connection Detail Drawing Macro X

General Annotation & Display Settings ‘

Annotate
FrameSetings 7 Annatation ‘ Fiedand Test | Display ‘ Get Frame Defaults
Plate Selings ¥ Anctstion | FidandTest | Diplay | GetPlate Defauits
Bolt Settings v Annotation ‘ Fiedand Test | Display ‘ Get Bok Defauks
Weld Setlings - Annotation ‘ Fiedand Test | Display ‘ GetWeld Defauks |
Generic Soid Settings Annotation ‘ Fieand Test | Display ‘ Get Sold Defauits |

Get All Defaults

2oy | Get |

Cancel

[T aeey | Giet | Cancel

» Under Annotation & Display Settings, review Annotation, Field and Text & Display

» Click on Connection Detail Drawing Macro icon = 2

The Connection Detail will be inserted into the drawing as shown below.

- PL8
UB 250X125X25

Detail 'Front'
Scale: 1/25
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Further customization of the connection detail can be done.

Region Property Editor X
Benerel | Label Settings [Dtaing ] Fitering| Presets | » Double-click in the detail region of the connection to
access the Viewport Property Editor

Bolt Group Impart Style

ol C o oy
A ot Fokes v Under Detailing tab, you can change :

Bok Drawing Sty = e Bolt Import Style
e  Bolt Drawing Style

» Try the various options & click Apply

Region Property Editol < |Filter Options
General | Label Settings | DalaingPrmlsl T
told bon) 78 sermef Bt Ter e | e | st | s » Go to Filtering tab -> Pick Filter
Minx [34953 Marx [343659 Dbject Types [~ | and Settings
| Dimension
Miny |- 338638 Maxy 1398638 [ Joint .
El:ﬁ;wuinn Line > GO to Ob]ect Types
Up-Down Method | Partial Lo O En;;s;vuclinn Circle
For oo You can choose to turn on/off objects.
ast Pastion | .
¢ 2D Definition Position L ‘weld ) ) i
’r-‘ D [ Soid {Draving Cbiect > Untick Weld = OK 9Apply
Grid Filter Mode: . . . .
 Uninied Up/Down The welds shown in thicker lines will be
" Pass Always .
€ Nomal hidden.
‘ | Fiter Setiings |

- 1 % b “E‘c hd }*i b
Plate, Bolts & Weld Annotation Tools

The bolts, plates and welds are automatically annotated in the above example. If you wish, you can
JABL ABC Ly

manually do so by using the plate, bolts & weld annotation tools O-Fh

» Hold down CTRL key 2 select all the annotations of the “Front” detail = delete them

» Click & drag a window (right to left) to select bolts & plates to be annotated (does not matter if
other objects are selected)

Bolt Annotation Settings X |
AL
NA

- > Right-click on Bolt Annotation ¥ access the
Count .

pronc Settings

Dismetar & Lanilh i . . 3

sty » Pick Clear to remove existing settings

» Click & Drag Count, Diameter & Material to the
= bottom Fields

» Pick Annotation Settings to view/change font type,
color, etc 2 OK

[Ealal [l > Pick “Apply & Create Annotations”
0K Apply & Creste Annotations Cancel Help Annotstion Settings
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Plate Annotaticn Settings b

N R 3 . . ABC

- T » Right-click on Plate Annotation 7 access the
e Name (LR cpeigh) UserDetned 3 Settings

Symbol Actual Assembly No / Thickness

[Width Actual Assembly No / Metadata

Height PL Thickness . . . .

'7’»‘ » Pick Clear to remove existing settings

factual Azsembly No

Fame » Click & Drag PL Thickness, & Material to the
Pl . - bottom Fields

» Pick Annotation Settings to view/change font type,
color, etc 2 OK

Horizontal Vettical Float Fomat

Exja[Fa [ > Pick “Apply & Create Annotations”

0K Apply & Cieats Annalations Cancel ‘ Help Annctation Seitings

The drawing can be further improved by :

» Go to Viewport Properties Editor and change
the Scale

PL8S355

» Change Offset (X,Y) to reposition the

connection
2M20(Class 8.8)

» Delete any annotations that you think is not

PL 8 S355 required
. [ . . e
_ PL 8 S355 » Click & drag the annotation to reposition it
~ 2M20(Class 8.8)
37- Numberlng ObJECtS Profile 1D: 264 [ProtaSt ure ID: 185] xX
Geometry | General Definitions | Detaing Definitons || Analysis |

Before parts and assembly views & drawings can be created, the Pat D R
objects must be numbered. By default, all objects are included inthe [ oo
same numbering group. To assign objects to different groups: ISR LR

. . . . Assembly  [B 1 0 Never
» Double-click on object to open the Profile dialog
» In the Detailing Definitions tab, input Drawing Group number ShowGosckfete 113 e

Behave As Mony =]

This feature was developed to number the different parts of the Ser
Structure Separately. Exclude From Dimensioning I~ Do Not Annotate
For each group of objects, the Prefix & Start Number can be specified.
After numbering process, the actual part and assembly number will O | oy | SwaDuma __Coeel |

be shown under “Actual Number”.

» Go to Drawings & Reports (top menu) = Numbering = Perform Numbering
The Numbering Options dialog will appear.
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Numbering Options X
Group (Do Mumbering  |[Unigue Number  |Renumber All  |Reuse Old Mumber | Modified Part New Part

0 YES Not Unigue Modified Keep Number If Possible  Compare to Did

1 YES Mot Unigue Modified ----------------------------------------------------- Keep Mumber If Possible  Compare to Oid

Apply | Apply and Start Numbering | Cloze

As the model is continuously being revised, the numbering process need to be repeated. ProtaSteel has
extensive options for re-numbering. Numbering Options can also be configured according to the
preferences of the manufacturer. For example, there is option to force geometrically identical part to
have the same number.

Do Numbering

@,

%+ Specifies whether to number the selected group

Unique Number

@,

% Unique: Can be selected for reinforced concrete elements. Objects are given a different number
regardless of its geometric properties (beyond the scope of ProtaSteel)

Y/

% Not Unique: Should be used for steel model. Makes numbering by looking at geometry and material
properties.

Y/

«» Spatial Sort: Can be selected for reinforced concrete model. Performs numbering according to the
object’s position. The Object's reference point is sorted first by X and then by Y. Different groups
should be made for different levels. Consecutive numbered column and beam applications can be an
example.

Renumber All

@,

< Modified: Number only the modified objects. Ignores objects that have not changed.

R/

< Renumber: Number all objects.

Reuse Old Numbers

+* Reuse: Uses old numbers.

% T :Don’tuse old numbers. After the changes, there may be no elements belonging to a number.
Specifies whether to use this number for a new element.

Modified Part

As an example, we have 3 nos of P5, 2 nos of P7; then 3 nos of P5 have the same change and have
become the same as the P7.

< Keep Number If Possible: Retains the numbers if possible after the change. If setting is used, the
result is still 3 nos of P5, 2 nos of P7.

«» Compare to Old : Compares and assigns the part-marks from previous numbering if possible. If this
option is used, the result is 5 nos of P7.

«» Take New Number: Assigns new part-marks. This option will lead to 2 nos of P7 and 3 nos of P8.
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New Part

Similar to “Modified Settings”. Only applies to newly created objects. Hence, there is no option to “Keep
the Number If Possible”.

<+ Compare to Old : Compares and assigns the part-marks from previous numbering if possible.

Y/

«» Take New Number: Assigns new part-marks.

38. Creation of Parts and Assembly Drawings

If there are no problems after Audit Model, Clash check and Numbering, the parts and assembly drawing
can be produced.

You can create the part & assembly drawing for the entire model, or only for some objects.
» Select the entire model or objects
» Go to Drawings & Reports = Drawings = Create Assembly Drawing / Create Part Drawing
The Drawing Module will be launched and the drawings created.

» In the Drawing Manager = Double-click to open & review the drawing

@ Drawings Manager — ] X
\ { = d— dJFdF F P
Mame | Dimensions | Typs | o/c [ State | Need | Issued | Flag | Drawn Marks Dpen Drawingls)
[ A3 Al Landscape Not &ssigned Closed F Cioss Diewiral)
[] 835156-CE-003 AD Landscape Not Assigned Opened F 0-CLA1 0-CL/6 0-CL/2 0-CL/S
| 5335-156-CE-005 A0 Landscape | NotAssigned lcosed [F [ [ [ Jopn Madify Fields
[0 835156-CE-006 AD Landscape Not Assigned Closed F 04 0-A/2 0:A/I DA/ 0-AS DAL A7 0-A/9 0-A/8 [~ Flag [ lssued
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39. DXF Export

All the drawings created in ProtaSteel can be exported as DXF format :
» Double-click on Drawing Manager (or F6)
» Under DXF Export = Pick Settings

In the DXF Export Settings, you can choose the layers to be exported, change the Layer Name & Line
Type.

DXF Export Settings x ‘
Layers | Expor Style |

standart layers | other layers |

¥ Espor

W

v Gﬁﬂfn Layer Name

: ;::;:SHidden Lines Boundary If you give an existing layer name, objects are merged in the first appearing layer!

: JFIOT::: Annotations This layer is reserved to contain Boundary

E Joint Annotations Line Type

vl Plates -

¥ Plate Hidden Lines Continuous =l

v Plate Annotations Color

« Bolts

¥ Bok Hidden Lines HLECEE B NN e .

8% dmotaons CAEEEEE | 5 ENEEEE | SOEEEN | W

! Soid Hidden Lines ENEEN | N EEEEEET N EEEEEEN EEEEE

Awelds HEEEC B EEEEEE | N ENEEEE | N EeEE.

¥ weldarroiaions H_ U EUEEEEY B ENEEEEE EOEEEEEEE

 Clous [ENENEEEEE NN ENEEEEEEE =
onts

o N e mammEms WE

v Dimensions W

Close

» Close the Dxf Export Settings
» Pick Export = Choose the destination folder 2 OK
The dxf drawing will be created in the folder selected.

40. IFC File Export

ProtaSteel model can be exported as Industry Foundation Classes (IFC) file. IFC is a Building Information
Modeling (BIM) data structure created by buildingSmart International and is the 1ISO 16739: 2013
standard. IFC File format is implemented by most design software on the market including leading Building
Information Model (BIM) platforms like Autodesk Revit, Bentley and Tekla Structures. This enables
sharing of building information models between various BIM platforms.

> Select objects to be exported as IFC file format.
If no object is selected, then all objects will be exported.
» The File 2 Export = IFC Export
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@ IFC Export

[C:\U sers\ChunFel\Documents\Steel Factory rev.ifc

[~ Use ifcMimoredProfileDef for twin/built-up sections
| Export profile section as polygons
[~ Export Modeling properties

> Click “...” to specfy the file name and location to export

> Check the desired export options = Export
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41. Closing Summary

Congratulations! You have completed your steel model & generated the engineering drawings in
ProtaSteel.

In this Quick Start Guide, we have imported the ProtaStructure model in ProtaSteel. We then inserted
ancillary steel members such as sag rods, adjusted members to their final positions, created some steel
connections & generated the engineering drawings. This will give you the necessary knowledge to proceed
to a real project.

For more help and guidance, please refer to ProtaSteel help reference accessible from Help menu.

Alternatively, you can attend our training courses to obtain a more in-depth knowledge of the usage of
the software. Please visit our website www.protasoftware.com for more information.
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